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SPECIAL NOTES 


1. API PUBLICATIONS NECESSARILY ADDRESS PROBLEMS OF A GENERAL 
NATURE. WITH RESPECT TO PARTICULAR CIRCUMSTANCES, LOCAL, STATE, 
AND FEDERAL LAWS AND REGULATIONS SHOULD BE REVIEWED. 


2. API IS NOT UNDERTAKING TO MEET THE DUTIES OF EMPLOYERS, MANU- 
FACTURERS, OR SUPPLIERS TO WARN AND PROPERLY TRAIN AND EQUIP 
THEIR EMPLOYEES, AND OTHERS EXPOSED, CONCERNING HEALTH AND 
SAFETY RISKS AND PRECAUTIONS, NOR UNDERTAKING THEIR OBLIGATIONS 
UNDER LOCAL, STATE, OR FEDERAL LAWS. 


3. INFORMATION CONCERNING SAFETY AND HEALTH RISKS AND PROPER 
PRECAUTIONS WITH RESPECT TO PARTICULAR MATERIALS AND CONDI- 
TIONS SHOULD BE OBTAINED FROM THE EMPLOYER, THE MANUFACTURER 
OR SUPPLIER OF THAT MATERIAL, OR THE MATERIAL SAFETY DATA SHEET. 


4. NOTHING CONTAINED IN ANY API PUBLICATION IS TO BE CONSTRUED AS 
GRANTING ANY RIGHT, BY IMPLICATION OR OTHERWISE, FOR THE MANU- 
FACTURE, SALE, OR USE OF ANY METHOD, APPARATUS, OR PRODUCT COV- 
ERED BY LETTERS PATENT. NEITHER SHOULD ANYTHING CONTAINED IN 
THE PUBLICATION BE CONSTRUED AS INSURING ANYONE AGAINST LIABIL- 
ITY FOR INFRINGEMENT OF LETTERS PATENT. 


5. GENERALLY, API STANDARDS ARE REVIEWED AND REVISED, REAF- 
FIRMED, OR WITHDRAWN AT LEAST EVERY FIVE YEARS. SOMETIMES A ONE- 
TIME EXTENSION OF UP TO TWO YEARS WILL BE ADDED TO THIS REVIEW 
CYCLE. THIS PUBLICATION WILL NO LONGER BE IN EFFECT FIVE YEARS AF- 
TER ITS PUBLICATION DATE AS AN OPERATIVE API STANDARD OR, WHERE 
AN EXTENSION HAS BEEN GRANTED, UPON REPUBLICATION. STATUS OF THE 
PUBLICATION CAN BE ASCERTAINED FROM THE API AUTHORING DEPART- 
MENT [TELEPHONE (202) 682-8000]. A CATALOG OF API PUBLICATIONS AND 
MATERIALS IS PUBLISHED ANNUALLY AND UPDATED QUARTERLY BY API, 
1220 L STREET, N.W., WASHINGTON, D.C. 20005. 


Copyright © 1995 American Petroleum Institute 
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FOREWORD 


This standard is a purchase specification for flanged end, threaded end, butt-welding 
end, and socket-welding end metal ball valves for use in on-off service. 

This standard requires the purchaser to specify certain details and features. Although it 
is recognized that the purchaser may desire to modify, delete, or amplify sections of this 
standard, it is strongly recommended that all modifications, deletions, and amplifications be 
made by supplementing this standard, rather than by rewriting or incorporating sections 
thereof into another complete standard. 

API standards are published as an aid to procurement of standardized equipment and 
materials. These standards are not intended to inhibit purchasers or producers from pur- 
chasing or producing products made to specifications other than those of API. 

API publications may be used by anyone desiring to do so. Every effort has been made 
by the Institute to ensure the accuracy and reliability of the data contained in them; how- 
ever, the Institute makes no representation, warranty, or guarantee in connection with this 
publication and hereby expressly disclaims any liability or responsibility for loss or dam- 
age resulting from its use or for the violation of any federal, state, or municipal regulation 
with which this publication may conflict. 

Suggested revisions are invited and should be submitted to the director of the Manu- 
facturing, Distribution and Marketing Department, American Petroleum Institute, 1220 L 
Street, N.W., Washington, D.C. 20005. 
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IMPORTANT INFORMATION CONCERNING USE OF 
ASBESTOS OR ALTERNATIVE MATERIALS 


Asbestos is specified or referenced for certain components of the equipment described in 
some API standards. It has been of great usefulness in minimizing fire hazards associated 
with petroleum processing. It has also been a universal sealing material, compatible with 
most refining fluid services. 

Certain serious adverse health effects are associated with asbestos, among them the se- 
rious and often fatal diseases of lung cancer, asbestosis, and mesothelioma (a cancer of the 
chest and abdominal linings). The degree of exposure to asbestos varies with the product 
and the work practices involved. 

Consult the most recent edition of the Occupational Safety and Health Administration 
(OSHA), U.S. Department of Labor, Occupational Safety and Health Standard for As- 
bestos, Tremolite, Anthophyllite, and Actinolite, 29 Code of Federal Regulations Section 
1910.1001; the U.S. Environmental Protection Agency, National Emission Standard for As- 
bestos, 40 Code of Federal Regulations Sections 61.140 through 61.156; and the proposed 
rule by the U.S. Environmental Protection Agency (EPA) proposing labeling requirements 
and phased banning of asbestos products, published at 51 Federal Register 3738-3759 (Jan- 
uary 29, 1986; the most recent edition should be consulted). 

There are currently in use and under development a number of substitute materials to re- 
place asbestos in certain applications. Manufacturers and users are encouraged to develop 
and use effective substitute materials that can meet the specifications for, and operating re- 
quirements of, the equipment to which they would apply. 

SAFETY AND HEALTH INFORMATION WITH RESPECT TO PARTICULAR 
PRODUCTS OR MATERIALS CAN BE OBTAINED FROM THE EMPLOYER, THE 
MANUFACTURER OR SUPPLIER OF THAT PRODUCT OR MATERIAL, OR THE 
MATERIAL SAFETY DATA SHEET. 
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NOTES TO PURCHASER 


1. If the purchaser needs a metal ball valve that deviates from this standard, the deviating 
requirements shall be specifically stated in the purchase order. 

2. If no exceptions are to be taken to this standard, the purchase order need only refer to 
API Standard 608 and specify the items listed in 2.1 below. Optional items listed in 2.2 be- 
low may also be specified. 


2.1. Items required on purchase order: 
a. Valve size (see 1.1). 
b. Class (see 1.3). 
c. Type of end connection (see 1.1). 
d. Materials of construction, including seat material (see 3.3 and Section 5). 
e. Valve port size (Select full, regular, or reduced. See 4.3. Note that regular and re- 
duced port valves have less than full port bores). 
f. Operator type (see 4.5). 


2.2. Optional items: 

a. Electrical continuity (see 4.4 and Note 6 below). 

b. Lockable device (see 4.5.10). 

c. Bolting (see 5.4). 

d. Inspection by the purchaser, if required (see 6.1.1 and Note 3 below). 

e. Special external coating (see 7.1). 

f. Export packaging, if required (see 7.5.2). 

g. Recommended spare parts information (see 7.6). 

h. Arrangement to prevent overpressure of the body cavity (see ASME B16.34, 
Paragraph 2.3.3). 


3. Refer to API Standard 598 for additional items that may need to be specified, including 
supplementary examination, the extent of inspection by the purchaser, the inspector’s ad- 
dress, and the optional high-pressure closure test. 

4. The purchaser may specify conformance to API Standard 607, current edition, for ap- 
plications that require a fire-tested valve. 

5. This standard establishes minimum pressure-temperature ratings for seats. The ratings 
are applicable to valves that are used in on-off service. The manufacturer should be con- 
sulted if valves are to be used in throttling service. The user should also be cautious when 
using the pressure-temperature ratings in services where the fluids handled may adversely 
affect the properties of the seat material. 

6. The purchaser may specify the need for electrical continuity between the stem and the 
body or stem, body, and ball. If this option is specified, see 4.4 for resistance requirements. 
7. The purchaser should be cautious about using plated balis and stems in applications 
where the fluid handled is corrosive to the base material. 

8. This standard covers valves with solid balls only. Hollow balls are not covered by the 
standard (see 4.7). 


vi 
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Metal Ball Valves—Flanged, Threaded, and Welding End 


1 Scope 


1.1 This standard covers metal ball valves used in on-off 
service that have butt-welding or flanged ends for nominal 
pipe size //, through NPS 12 and threaded or socket-weld- 
ing ends for sizes NPS Ms through NPS 2, corresponding to 
the nominal pipe sizes in ASME B36.10M. 


1.2 This standard covers additional requirements for ball 
valves that are otherwise in full conformance to the require- 
ments of ASME B16.34, Standard Class. 


1.3 This standard covers flanged and butt-welding end 
valves in Standard Classes 150 and 300 and threaded and 
socket-welding end valves in Standard Classes 150, 300, 
and 600. 


1.4 The nomenclature for valve parts for floating ball 
valves is shown in Figure 1; nomenclature for trunnion- 
mounted ball valves is shown in Figure 2. The configura- 
tions in Figures 1 and 2 are intended to illustrate basic valve 
parts. Other configurations may be used to meet the re- 
quirements of this standard. 


2 References 
The most recent edition or revision of the following stan- 


dards and codes shall, to the extent specified herein, form a 
part of this standard: 


API 
Std 598 = Valve Inspection and Testing 
Std 607 Fire Test for Soft-Seated Quarter-Turn 
Valves 
ASME! 


Bl.1 Unified Inch Screw Threads (UN and 
UNR Thread Form) 


B1.12 Class 5 Interference-Fit Thread 
B16.5 Pipe Flanges and Flanged Fittings 
B16.10 Face-to-Face and End-to-End Dimen- 
sions 
B16.20 Metallic Gaskets for Pipe 
Flanges—Ring-Joint, Spiral-Wound and 
Jacketed 
B16.25 Butt-welding Ends 


1 American Society of Mechanical Engineers, 345 East 47th Street, New 
York, New York 10017. 
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B16.34 Vaives—Flanged, Threaded, and Welding 
End 
BI8.2.2 Square and Hex Nuts 
B36.10M Welded and Seamless Wrought Steel Pipe 
MSS? 
SP-91 Guidelines for Manual Operation of 


Valves 


3 Pressure-Temperature Ratings 


3.1 VALVE RATING 


The valve pressure-temperature rating shall be the lesser 
of the shell rating or the seat rating. 


3.2 SHELL RATING 


The valve shell pressure-temperature rating shall be the 
rating for the shell material as listed for Standard Class in 
ASME B16.34. (See 5.1 for definition of shell and descrip- 
tion of shell materials.) 


3.3 SEAT RATING 


Minimum seat ratings for polytetrafluoroethylene (PTFE) 
and reinforced PTFE are listed in Table 1. Seat ratings higher 
than those listed in the table and seat ratings for materials not 
listed in the table are subject to agreement between the pur- 
chaser and the manufacturer. 


4 Design 
4.1 GENERAL 


Valves manufactured in accordance with this standard 
shall meet the requirements of Standard Class valves per 
ASME B16.34 and additional requirements as specified in 
this standard. 


4.2 BODY 


4.2.1. The thickness of the valve body shall be in accor- 
dance with the requirements of ASME B16.34. 


4.2.2 Face-to-face dimensions of flanged valves and end- 
to-end dimensions of butt-welding end valves shall conform 
to ASME B16.10. 


2Manufacturers Standardization Society of the Valve and Fittings Industry, 
127 Park Street, N_E., Vienna, Virginia 22180. 
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2 API STANDARD 608 
Handle stem 
(Lever Type) 
Stem Nut 
Gland Bolting 
Stem Seal 


Body 


Thrust Washer 


Body Seal 
a / 
I 
YS 
Body Insert 
Seat 


Figure 1—Typical Floating Ball Valve Components 
(One-Piece Body Illustrated) 


4.2.3 The dimensions and facing finish of end flanges 
shall conform to ASME B16.5. 


4.2.4 Butt-welding ends shall conform to the requirements 
of ASME B16.25. 


4.3. VALVE PORT SIZES 


Full-port, regular-port, and reduced-port valves shall have 
a flow passage through which a cylinder with the diameter 
shown in Table 2 can be passed. 


4.4 ELECTRICAL CONTINUITY 


When specified in the purchase order, valves shall incor- 
porate an antistatic feature that ensures electrical continuity 
between the stem and the body, or stem, body, and ball. The 
valve shall have electrical continuity across the discharge 
path with a resistance of not more than 10 ohms. To test for 
continuity, a new, dry valve shall be cycled at least five 
times, and the resistance shall then be measured using a DC 
power source not exceeding 12 volts. 
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4.5 OPERATION 


4.5.1. Unless otherwise specified in the purchase order, 
manually operated valves shall be equipped with lever-type 
handles. 

4.5.2 Gear operators are recommended for NPS 6 and 
larger valves. Gear-operated valves shall be provided with 
handwheels. 

4.5.3 The length of the wrench or the gear ratio of the gear 
mechanism shall be designed such that the input force re- 
quired to operate the valve at the manufacturer’s published 
torque requirement (see 4.8) does not exceed the operator in- 
put force capability values given in MSS SP-91 using a po- 
sition multiplier of 0.5. 

4.5.4 Valves shall be closed by turning the closure device 
in the clockwise direction. 


4.5.5 Stops shall be provided for both the fully open and 
fully closed positions of the valve. 


4.5.6 Multiturn handwheels shall be marked to indicate 
the direction of opening or closing. 
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Metal BALL VALVES—FLANGED, THREADED, AND WELDING END 3 
Stem AR Gland 
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Figure 2—Two Examples of Typical Trunnion-Mounted Ball Valve Components 
(Split Body Vaive Illustrated) 


Body Cap 


Body Bolting 
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4 API Stanoarp 608 
Table 1—Minimum Seat Pressure-Temperature Ratings 
(Pounds per Square Inch Gauge) 
Temperature PTFE? Seats Reinforced PTFE® Seats 
Bite ‘ Floating Ball Thien Floating Ball Trannion 
NPS<6 2<NPS<6 NPS>6 NPS>2 NPS<2 2<NPS<6 NPS>6 NPS>2 

—20 to 100° 1000 740 285 740 1100 740 285 740 
150 825 610 235 610 925 625 240 625 
200 660 485 190 485 760 515 200 515 
250 500 355 140 335 575 400 155 400 
300 325 230 90 230 420 275 110 275 
350 170 100 40 100 250 125 50 125 
400 = — _ — 80 50 20 50 


Note: For a given pressure class, the seat pressure-temperature ratings should not exceed the shell ratings given in ASME B16.34. 


4Ppolytetrafluorcethylene. 
Consult manufacturer for minimum design temperature rating of the seat. 


4.5.7 If a valve is supplied with a lever-type handle, the 
handle shall be mounted parallel to the flow passage through 
the ball. If the purchaser specifies round or oval handles, a 
permanent means of indicating the open and closed positions 
shall be provided. The handle design shall not permit incor- 
rect assembly. 


4.5.8 The indication of the position of the port opening of 
the valve shall be integral with the valve stem. The indica- 
tion may be accomplished by a mark on the stem or by a 
stem shape. 

4.5.9 Handwheels, handles, and other operators shall be 


fitted so that they may be removed and replaced without af- 
fecting the integrity of the stem and body seals. 


Table 2—Minimum Cylinder Diameters for 
Determination of Port Size (Inches) 


NPS Full Port Regular Port Reduced Port 
Y, 0.44 0.31 NA 
, 0.69 0.47 NA 
1 0.94 0.69 0.56 
uy, 1.19 0.88 0.71 
vy, 1.44 1.06 0.91 
2 1.94 1.44 1.19 
3 2.94 2.19 1.94 

3.94 2.94 2.44 
6 5.94 3.94 2.94 
8 7.94 5.94 3.94 
10 9.88 7.31 5.94 
12 11.88 8.94 7.94 


Note: NA = not applicable. 
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4.5.10 When specified in the purchase order, valves shall 
be furnished with a lockable device that accepts a purchaser- 
supplied lock (for example, a padlock) that enables the valve 
to be locked in the open and closed positions. The lockable 
device shall be designed such that a lock with a 5/ 16-inch (8- 
millimeter) diameter shank, not more than 4 inches (102 mil- 
limeters) long, can be inserted directly through appropriate 
hole(s) and locked. Provision of a lockable device is permit- 
ted, even when it is not specified in the purchase order. 


4.6 GLANDS 
Vertically split glands shall not be used. 


4.7 BALLS 


Hollow balls are not covered by this standard and shall be 
furnished only if agreed to by the purchaser. 


4.8 BALL STEM 


The stem-to-ball connection and all parts of the stem 
within the pressure boundary shall, under torsional load, ex- 
ceed the strength of the stem that lies beyond the gland nut 
(stem nut) or gland, as applicable. The stem and the connec- 
tion between the stem and the ball shall be designed to resist 
permanent deformation or failure of any part when a force 
applied to the handle or gear operator (if the valve is 
equipped with one) produces a torque equal to the greater of 
15 foot-pounds (20 Newton-meters) or two times the manu- 
facturer’s published torque requirement. The manufacturer’s 
published torque requirement shall be based on clean, non- 
lubricated dry air service at a maximum differential pressure 
equal to the maximum differential pressure rating of the 
valve at 100°F (38°C). 
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4.9 FLANGE FACE INTERRUPTIONS 


Ring-shaped radial gaps in the faces of end flanges of 
flanged ball valves, located in the seating area of a centered, 
ASME B16.20 spiral-wound gasket, shal] not exceed 0.06 
inch (1.5 millimeters); see dimension “b” on Figure 3. An 
example in this category is the radial gap that exists between 
the outer periphery of a body insert and the inner bore of the 
body end flange of a valve as generally shown on Figure 1. 

For ball valves designed with a body insert, as generally 
shown on Figure 1, with a gasket seating face outer diameter 
located within the seating area of a centered, ASME B16.20 
spiral-wound gasket, the body insert flange face shall not 
protrude beyond the valve body end flange face. The body 
insert flange face shall not be recessed below the body end 
flange face by more than 0.010 inch (0.25 millimeters). See 
dimension “a” on Figure 3. 


4.10 VALVE SHELL JOINTS AND BOLTING 


4.10.1 Nut and bolt head-bearing surfaces of shell parts 
assembled by bolting shall be within 1 degree of perpendic- 
ular to the centerline of the tapped or clearance hole for the 
fastener. 


4.10.2 Where bolting is used for shell part assembly, the 
bolting shall be studs with nuts or cap screws. Nuts shall be 
semifinished hexagons conforming to the ASME B18.2.2. 
Bolting shall be threaded in accordance with ASME B1.1. 
Bolting 1 inch (2.54 centimeters) or smaller shall have 
coarse (UNC) threads; bolting larger than 1 inch (2.54 cen- 


Valve Body 
End Flange 


” »”» 
qa 


Body Insert 


Figure 3—Typical Flange Face Interruption 
Limitations (Reference 4.9) 
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timeters) shall be of the eight-thread series (8 UN). Bolt 
threads shall be Class 2A, and nut threads shall be Class 2B. 
When wrench-fit studs are furnished, the wrench-fit end of 
these studs and the threaded hole shall have threads in ac- 
cordance with a Class 5 interference fit, as specified in 
ASME B1.12. 


4.11 MARKINGS 


4.11.1 For ball valves that effect closure in one direction 
only, the valve body or body cap shall be furnished with a 
clearly visible cast, forged, machined-in, or die-stamped ar- 
row to indicate the direction of shutoff. 

4.11.2 The identification plate shall be attached to the 
valve shell by pins or by welding. 


4.11.3 In addition to marking required by ASME B16.34, 
the identification plate shall be marked API-608. 


5 Materials 


5.1 SHELL 


The shell, which is made up of the body, cover, body in- 
sert, and body cap, shall be of the materials specified in 
ASME B16.34. 


5.2 TRIM 


The internal metal parts of the valve, such as the ball, 
stem, and metal seats or seat retainers, shall be of the same 
nominal chemical composition as the shell and have me- 
chanical and corrosion-resistance properties similar to those 
of the shell. The purchaser may specify a higher quality tam 
material. 


5.3 IDENTIFICATION PLATE 


The material of the identification plate shall be austenitic 
stainless steel or nickel alloy. When the identification plate 
is attached by pins, the pins shail be of materials similar to 
the identification plate. 


5.4 BOLTING 


Unless another bolt material is specified by the purchaser, 
body, cover, and gland bolting shall be at least intermediate- 
strength steel, as specified in ASME B16.5. 


5.5 SEALS 

All seals shall be suitable for service at the valve pres- 
sure-temperature ratings. 
5.6 NPT THREADED PLUGS 


When plugs for tapped openings are provided (see 7.2.2), 
the corrosion resistance of the plug material shall be at least 
equal to that of the shell. Cast iron or malleable iron plugs 
shall not be used. 
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6 API STANDARD 608 


6 Examination, Inspection, and Testing 


6.1 INSPECTION REQUIREMENTS 


6.1.1 When inspection by the purchaser is specified in the 
purchase order, it shall be in accordance with API Standard 
598. 


6.1.2 Each valve shall be visually examined by the manu- 
facturer in accordance with API Standard 598. 


6.2 PRESSURE TESTS 


Each valve shall be pressure tested in accordance with 
API Standard 598. 


7 Packaging and Shipping 
Requirements 


7.1 COATINGS 


7.1.1 Unless otherwise specified in the purchase order, the 
unmachined exterior surfaces of a valve shall be coated in 
accordance with the manufacturer’s standard. Coatings shall 
not contain lead. Nonferrous and austenitic stainless steel 
valves need not be coated. 


7.1.2 Machined or threaded surfaces that are not otherwise 
protected from atmospheric corrosion shall be coated with 
an easily removable rust preventive. 


7.2 OPENINGS 


7.2.1 Except on small, individually packaged valves, valve 
ends shall be fully covered to protect the gasket surfaces, 
threaded ends, welding ends, and the valve internals during 
shipment and storage. The protective covers may be wood, 
wood fiber, plastic, or metal and shall be securely attached 
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to the valve ends by bolting, steel straps, steel clips, or suit- 
able friction-locking devices. The covers shall be of such de- 
sign that the valve cannot be installed without complete 
removal of the protective covers. 

A rust preventive shall be used on flange faces subject to 
rusting. When metal covers are used, nonasbestos, 
nonmetallic sheet gaskets shall be used to protect the flange 
facing. 

7.2.2 Tapped openings shall be fitted with fully tightened, 
threaded, solid metal plugs (see 5.6). 


7.3. BALL POSITION 


Unless the valve is fitted with a spring-to-close actuator, 
it shall be shipped with the ball in the open position. 


7.4 STEM SEALS 
The valve shall be shipped with the stem seal installed. 


7.5 PACKAGING 


7.5.1 When export packaging is not specified in the pur- 
chase order, valves may be shipped loose, palletized, or 
packed in a box or crate. Valves shall be packaged to prevent 
damage during shipment. 

7.5.2 When export packaging is specified in the purchase 
order, valves shall be shipped in wooden boxes or crates, in- 
dividually or collectively, in a manner that will prevent shift- 
ing within the package. 


7.6 RECOMMENDED SPARE PARTS 


When specified in the purchase order, the vendor shall 
submit a complete list of spare parts. The list shall include 
cross-sectional or assembly-type drawings for identification 
with part numbers. 


Information Handling Services, 


APT STD*608 95 MM 0732250 0550331 460 
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API STD*xb08 95 MM 0732290 0550350 332 


American Petroleum Institute 
1220 L Street, Northwest 
Washington, D.C. 20005 
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Order No. C60802 


Information Handling Services, 


